Roles of MMP-2/-9 in cardiac dysfunction during early multiple organ failure in an ovine animal model.
Biventricular dilation and severe cardiac dysfunction are observed during septic shock. However, when endotoxemia and vasoconstrictor-masked hypovolemia work in concert in the pathogenesis of shock, the clinical scenario is more adverse compared to one of the insults acting alone. Matrix metalloproteinases (MMPs) are involved in chronic and acute heart failure by degrading the mechanical scaffold of the heart and several intracellular proteins. Therefore, the roles of MMP-2, MMP-9, MT1-MMP, focal adhesion kinase (FAK), and Paxillin in hearts of early multiple organ failure induced by norfenefrine-masked hypovolemia and endotoxemia were investigated in an ovine model. Experimental groups included (1) norfenefrine-masked hypovolemia plus endotoxemia (NMH+ENDO) (n=6), (2) norfenefrine-masked hypovolemia without endotoxemia (NMH) (n=6), (3) recurrent endotoxemia during normovolemia (ENDO) (n=6), and (4) healthy untreated controls (CON) (n=3). Apoptosis was determined by TUNEL-staining. Gel zymography revealed significantly increased MMP-2 activity in NMH+ENDO compared to ENDO and controls. MMP-9 activity was significantly elevated in all experimental groups. MMP-2 was significantly increased at the protein level, while MMP-9 was unaltered. MT1-MMP was not significantly changed in any group. Increased MMP activities were associated with cardiac deterioration. MMP-2/-9 activity and phosphorylated Paxillin (p-Paxillin) expression correlated positively with cardiomyocyte apoptosis. This study underscores the pivotal roles of MMP in acute cardiac dysfunction during early multiple organ failure in combined vasoconstrictor-masked hypovolemic and endotoxemia shock.